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ABSTRACT
A large number of documents are usually produced in the software
industry. In this work, we conduct a qualitative study to explore
the main practices and challenges related to managing these doc-
uments. The results of this study are based on interviews with
13 practitioners from nine companies. The main findings of the
study are: (1) much data is stored in e-mails and in meeting proto-
cols, (2) practitioners like wikis, (3) when searching for documents,
practitioners would rather browse the structure than use the search
function and (4) searching for documents is still a challenge due
to the low effectiveness of search functions and the scattering of
documents over several locations and tools.
Keywords
Document management; software engineering; qualitative study;
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1. INTRODUCTION
In software development projects, a large number of documents,
technical and non-technical, are usually created and used by prac-
titioners with various backgrounds and positions (managers, devel-
opers, sale, etc.). For these practitioners, managing the documents
is a daily task that can be more or less challenging. In this work,
we aim at exploring the practices and challenges related to docu-
ment management in the software industry. Unlike previous studies
and surveys that have been conducted in this field (e.g. [5, 3, 7]),
this work has a special focus on how documents are searched for.
Furthermore, previous studies usually focused on the use of techni-
cal software documentation by software engineers, while this work
considers all documents that are produced and used by practitioners
holding various technical and non-technical positions.
The results of this work are based on semi-structured interviews
with 13 participants working in software development environ-
ments. The participants are from nine companies, all based in
Switzerland.
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The remainder of the paper is organized as follows. In Section 2,
we present the research question, design of the study, and threats to
validity. We report the main results of the study in Section 3 and
discuss them in Section 4. In section 5, we present related studies
and surveys and we conclude in Section 6.
2. RESEARCH METHODOLOGY
To understand the practices of document management in soft-
ware development environments, we conducted an exploratory
study with nine companies. Since we aim at investigating new and
diverse data, we chose a qualitative research approach. The study
was conducted via semi-structured interviews. In the remainder of
this section, we present the research question and the study design.
2.1 Research question and topics of interest
The study aims at answering the following question:
How do practitioners manage and search for documents in soft-
ware environments and what challenges they face?
Through this question, we would like to investigate the follow-
ing aspects. Primarily, we would like to explore how practitioners,
from different positions, search for documents. By document we
mean any data that is stored electronically on storages provided by
the company or on the practitioners’ own storages. In addition to
searching for documents, we are also interested in how practition-
ers manage (e.g. create, store and structure) documents and how
this impacts their search strategies. Furthermore, we would like to
explore to what extent is the ease of search impacted by the compa-
nies’ processes and guidelines for document management. Finally,
we are interested in identifying the main challenges that practition-
ers face when searching for documents and what limitations they
see in current document management tools. Practitioners from the
software engineering field are likely to be fairly familiar with soft-
ware tools and technologies and it is therefore interesting to find
out the main problems they face.
2.2 Initial preparation
After reviewing the literature related to document management
in software engineering, we defined an initial set of topics of inter-
est. We then prepared questions that we used to conduct five pilot
interviews with practitioners. The pilot interviews covered various
aspects about documentation such as the type of documents that
practitioners create and why, usages of documents in practice and
the challenges that practitioners face with current document man-
agement practices. The output of the pilot interviews was then used
for refining the topics of interest and redefining the questions to be
used during the interviews. The output of the pilot interviews is not
included in the results reported in this paper.
2.3 Selection of participants and data
collection
Thirteen interviewees from nine companies all based in Switzer-
land were contacted and interviewed. The sector in which the com-
panies are working are presented in Table 1. All interviewees are
from the personal network of the second author. Since the number
of participants is not too large and as we would like to get a rep-
resentative picture about the practices of document management,
the sampling was done towards covering various positions within
software projects. The positions held by the interviewees as well
as their experience are presented in Table I. All interviews were or-
ganized, conducted and transcribed by the second author, a product
manager with 23 years experience in industry who was also en-
rolled as student at the University of Zurich during the interview-
ing period. The interviews took place from April to June 2015. All
interviews were conducted face to face and were audio recorded af-
ter getting the consent of the interviewees. The interview language
was German, which is the mother tongue of the participants.
2.4 Data transcription and analysis
The interviewer translated the interviews to English while tran-
scribing them. The transcription was not done word to word but
was a crisp reformulation of what the participants said. The anal-
ysis was mainly performed by the first author based on the tran-
scribed data. In case of doubt during the analysis or when looking
for quotes, the author used the audio recordings to check the orig-
inal data. Although the collected data covered aspects related to
search for information in general (e.g. in the internet), this data was
excluded during the analysis so we only focused on data related to
searching within documents stored electronically in the company
storages or in the practitioner’s own storages.
2.5 Threats to validity
Qualitative studies are subject to several threats. Below we ex-
plain the design decisions that we made to limit potential ones.
Construct Validity issues appear if the answers obtained from the
participants do not accurately reflect the real practice. In order to
limit this threat, we informed the participants about the anonymity
of the study and we avoided judgements during the interviews.
Misunderstandings between the interviewer and interviewees con-
stitute another threat to construct validity. In order to minimize
this, the interviewer explicitly explained the goal of the study in
advance. Additionally, all studies have been conducted in German
which is the mother tongue of both the interviewer and the inter-
viewees. Since the person analysing the data is different form the
person conducting and transcribing the interviews, there is a risk of
misinterpreting the transcribed data. In order to limit this risk, the
analyst listened to the audio files whenever there was doubt about
the meaning or context of the transcribed data. Additionally, the
interviewer was involved in checking the results that the analyst
produced.
Since all participants are form the network of the interviewer, no
one declined. This limits the threat of getting only participants that
have a special interest in the topic, which would present an internal
validity threat. However, getting all the participants form the same
network could result in a group of participants that have similar
backgrounds. To reduce this threat, we selected participants with
heterogeneous positions (e.g. technical, managerial) from compa-
nies working in various sectors (e.g. manufacturing, consultancy,
etc.).
Since the study is qualitative, generalizing the results beyond the
settings of this study is rather difficult (external validity). Nev-
ertheless, since the selected participants had diverse positions and
settings that would cover the main roles in software development
projects, findings that apply to the different participants of the study
are likely to apply to other practitioners in software development
environments.
3. RESULTS
Searching for documents and data is a daily task for software
practitioners that takes much of their time. Although practitioners
use and manage documents in diverse ways, some similar prac-
tices and challenges were reported by many interviewees. In the
reminder of this section, we report the main findings we observed
in this study.
E-mails and protocols store data
Although not primarily meant for data storage, engineers use e-
mails for storing data such as agreements information, reports, doc-
uments and links. Example of data looked for within e-mails are:
“...what was done, what was already addressed and how it was
addressed, what was decided.” – P2
Protocols or slides of meetings are also among the frequently
searched documents among managers. When asked about what
kind of information he looks for, a participant answered:
“...a lot of protocols or e-mails, I know that people had sent me
that and that, and I need to look again how that was...” – P1
Meeting protocols are mostly office documents, but could also
be found as plain text in e-mails. To facilitate information finding
within e-mails several practitioners (seven in our case) create their
own, more or less detailed, structure, e.g. based on projects. How-
ever, due to the growing number of e-mails they receive, two partic-
ipants mentioned giving up on e-mail categorization and switching
to solely relying on the search function of the e-mail program.
”...I had a huge folder system with defined themes where I store
and find e-mail in a relatively good way, but it is so that I have since
long lost the fight... I receive so many e-mails...” – P1
Finding information within e-mails is usually regarded by prac-
titioners as easy, unlike the search within other types of storages,
which could be very challenging (this point will be discussed fur-
ther later). One factor influencing the ease of search in e-mails is
the good capabilities of the search function in e-mail clients, which
participants were generally happy with. Additionally, participants
usually remember data and meta-data about the e-mail such as the
sender name, keywords from the e-mail subject and body or the
project number. Only three participants mentioned deleting e-mails
on a regular basis. One of them does it as soon as the task is done,
while the two others keep the e-mail in a folder structure for some
time before deleting them.
Practitioners like wikis
Wikis were mentioned in eleven interviews. Among the eleven in-
terviewees, only one, with a managerial position, reported never
having used a wiki. The other participants had different levels of
experience with wikis. Wikis seem to be very liked by practitioners
with technical tasks
“...[the wiki is used] for the support, for example to get informa-
tion about recurrent problems and failures, and the development of
course, and also the programming.” – P7
Table 1: Characterization of the companies and participants
Company ID Sizea Sector Participant ID Experienceb Position
C1 L Manufacturing industry P1 26 Product manager
C1 L Manufacturing industry P2 30 Program Lead
C1 L Manufacturing industry P3 25 Technical sales manager
C1 L Manufacturing industry P4 25 Business owner
C2 L Consulting and Engineering P5 19 Consultant
C2 L Consulting and Engineering P6 >10 Consultant
C3 L Banking P7 16 IT security manager
C4 S IT security P8 18 Security manager
C5 L Consulting P9 13 Consultant/ Requirements Engineer
C6 S IT software services P10 20 Company owner (One person business)
C7 L Manufacturing Industry P11 23 Department head
C8 M Interaction Design P12 19 Interaction designer
C9 M Software solutions P13 30 System Engineer
a Company size: (S)mall, (M)edium, (L)arge b Experience in years
“...it is thin and quick...it has surely not a great look and feel, it
contains sequences of information and as a technical person I find
this good” – P13
But also practitioners with less technical positions seem to prefer
wikis to other content and document management systems, and this
is mainly for its better structure and better search function:
“...the search function of the wiki simply provides better re-
sults...” – P9
Other cited advantages of wikis are that they allow a simple and
fast way of changing the content in the same media, and that the
relevant pages in wikis can be marked in the browser bookmarks
which facilitates finding them later on. Only one participant men-
tioned not liking the wiki, and this is because of its structure:
“I don’t like wikis too much; there’s a large amount of data and
a strange structure ... I often have the impression of document ca-
davers” – P12
Browsing first, then using the search function
When looking for a specific document, practitioners would rather
browse the folder structure than use the search function. Therefore,
to facilitate the search for data, many participants mentioned defin-
ing a good structure on their own drives and some on their e-mail
clients:
“I have a clever storage [using a catalogue by topics] which
makes searching obsolete” – P2
“If I do not find a document or information at the first location,
I would retry in another folder. If still there is no match, I may
attempt to use the search on all locations ...” – P4
When looking within a collaborative structure, finding docu-
ments by browsing becomes more challenging. Practitioners would
then behave differently depending on whether they have an idea or
not about the location of the document. In the former case, prac-
titioners use browsing to find the document. In the latter case, we
identified two types of behaviour. The majority of users find the
search function to be unreliable and thus still try to guess where the
document is and use browsing. For these users the search function
is only used as a last resort if no results could be found by browsing.
“I had higher expectations with the [shared storage] tool, the
search is (thinking), well, the logic is not so good, when not know-
ing exactly what one is looking for it is not reliable. So I try to
remember in which folder and in which structure is the file.” – P1
A few users, however, wouldn’t mind using the search function
and might even find it faster than browsing in that case.
“I don’t use the catalogue [browsing] in the shared storage
tool because it does not have a logic structure...I can only use the
search...I am faster then” – P2
“[When looking within shared structures, I use] mostly structure
browsing too, but I also use the search function more often” – P4
As browsing is the preferred way for searching, the structure of
the shared data and the company processes about document man-
agement influence the efficiency and ease of the search. Regarding
the search for documents within shared drives, a participant men-
tioned:
“Because the structure is pre-defined and each project has its
structure, it is relatively simple to find...” – P12
In practice, however, only about half the participants mentioned
having a more or less strict processes for document storage, while
the others only have loose or no regulations.
Searching for documents: the challenges
Although searching for documents is a very common and recurrent
task, it is not always easy. In fact, several interviewees mentioned
having experienced problems and frustration when looking for a
document:
“...I know that it exists, I have opened it once, but after that I
didn’t find it anymore.” – P9
“That’s very annoying, then depending on how important the
document is, I might ask someone... I might also reproduce it
again...” – P12
Several factors have been cited as negatively impacting the
search for documents in practice. In some cases, companies would
use more than one tool for document storage, which results in the
data being scattered over multiple locations. Consequently, when
not sure about the location of a document, practitioners need to try
the search on each location separately. Some practitioners might
even have their own storage on top of that.
“...I use Google Docs from one project and then Dropbox and
now OneNote, then my computer and the company computer...I
need to shortly think about which project is it, where do they work
and why...” – P12
Available search tools are also considered as very limited by
most participants. This is because they deliver too many matches,
or in some cases, no match:
“I also experienced situations where a search function did not
show the expected match even though the keyword entered was cor-
rect. Of course this disappointed me...” – P4
One participant mentioned that the search logic which is differ-
ent among different tools would require more effort for performing
the search. Additional factors that were mentioned to negatively
influence the data search are human-errors such as the document
names not matching content, or using a different spelling in the
document name.
4. DISCUSSION
Morkala and Maurer [6] identified scattered documentation and
limited search functions as communication wastes in globally dis-
tributed agile software projects. Our results support this finding
since scattering of documents over several tools has also been re-
ported to hinder document search. However, in our study this prob-
lem was not linked to globally distributed teams. In fact, such a
problem happens when the company (or even the practitioner) uses
more than one storage tool.
When browsing the structure, practitioners need to rely much on
memory and/or guessing to find the location of a document. There-
fore, the search would be easier if the practitioner has prior knowl-
edge about the document location. This finding is in accordance
with the results of the study of de Graaf et al. [1], which identified
that prior knowledge helps in searching software documentation
efficiently and effectively.
Despite the advances made in document search, current search
tools do not seem to meet the expectations of practitioners. In fact,
many practitioners see the offered search functionalities as limited,
unreliable, and lead to all kinds of results. Consequently, many
practitioners use structure browsing as the main search strategy
even when the location of the document is not known for them.
Since the search space is usually huge, practitioners need to guess
where could the file be located, which is not always effective.
There is therefore a clear need for better document management
and search tools that are aligned with the users’ behaviour and way
of thinking.
5. RELATED WORK
Studies about the management and use of technical documenta-
tion in software projects are numerous. While some of these studies
cover very specific tasks such as architectural design [8] or software
maintenance [2], others are more generic and cover the use of vari-
ous types of documentation [3]. Due to space limit, we restrict our
focus to recent industrial studies covering aspects that overlap with
the scope of this work. The work of Garousi et al. [5] explored
how technical documentation is used and what factors impact its
usefulness in practice. Plösch et al. [7] assessed the most important
quality attribute of software documentation via a survey. Related to
search of information, Freund [4] explored what contextual factors
impact the information seeking behaviour of software engineers.
The focus of our work, which is storage and search for documents,
is different from the previous studies. Furthermore, the scope of
this work is also larger since it covers not only software documen-
tation but also other type of documents produced in software envi-
ronments.
6. CONCLUSION
In this study, we explored practices and challenges related to
managing documents in software development environments. Our
findings include strategies that practitioners use to structure and
search for documents. We also report challenges that practitioners
face when searching for documents. For future work, we plan to
use the findings of this study to conduct a survey that will provide
quantitative data on the topic.
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